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Various Versions Under Testing 

V5 Global FG  – AIRS V5 with Global 1st guess the same 
       as the averaged profile for AIRS OE CO  

V6 Global FG – close to AIRS V6 improvements (not 
       all)  with a global FG as in V5 

OE Global AP – AIRS OE CO as described above 

V6- MOZART 3-D FG – V6- with MOZART CO at 2.8x2.8 
       degrees interpolated to AIRS footprints  

V6- MOZART ZM FG – V6- with MOZART zonal mean CO   



NOAA V6 implemented 



•  V5 TO V6 Without Changing 
the FG 
•  V6- NOAA used for FG tests 
•  V6 improvements other than 
CO FG reduces CO VMR at 
500hPa. 

V6- NOAA V6 GSFC 

V5 DAAC 



•  Diagonal of error covariance 
matrices over a priori 

•  About 70% of signals are from 
the measurements in the mid-
troposphere.  

AIRS CO Percent A Priori 



Observations used for the Validations 

Field Campaigns: 
•  INTEX-A (DC-8) 
•  MILAGRO/ 
  INTEX-B (DC-8, C130) 
•  ARCTAS (DC-8, P3) 
•  HIPPO 

Ground Measurements: 
•  GMD 
•  NDACC 

Airliners: 
•  MOZAIC 
•  Japanese Airliner 



INTEX-A & B – Mid-latitudes 

•  Using dynamic FG in AIRS v6 improves lower troposphere CO, but 
•  Signatures of modeled values are evident. 



ARCTAS – NH High latitudes 

•  Using dynamic FG in AIRS v6 improves free troposphere CO at high  
Latitudes in the spring. 



AIRS V6- w/ Zonal Mean MOZART CO 
Validated Using HIPPO1 in situ data 

Courtesy of K. Evans and W. McMillan 

•  Equivalent to V5.9  
•  Shows very good agreements between AIRS and HIPPO1 CO especially  

 in the mid-troposphere 
•  This validation will continue with HIPPO 2, 3, etc    



AIRS V6- w/ Zonal Mean MOZART CO 
Validated Using HIPPO1 data in the SH 

Courtesy of K. Evans and W. McMillan 

•  AIRS V5 CO overestimates over the SH, and V6 w/ model FG are more realistic. 
•  Shows very good agreements between AIRS and HIPPO1 CO through out the  

 free troposphere. 
•  This validation will continue with HIPPO 2, 3, etc.    
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AMT Station in MAINE 

500hPa 

1000hPa 



WKT Station in TAXES 

500hPa 

1000hPa 



Ozone Sonde Validation for 
AIRS, TES, OMI, OMI-Liu  

•  O3 profile comparisons over Wallops Island, VA on 20060711 between AIRS (red-V6, dash-V5), TES 
(green), OMI L2 (cyan), OMI Liu (Liu et al., 2010a, 2010b) (yellow), and the in situ measurements 
(black), where tropospheric O3 VMRs (ppbv) (approximated as below100hPa) are multiplied by 10. 
•  O3 sondes from NASA/GSFC/SHADOZ Archive.  PI. Anne Thompson, courtesy of Jackie Witty 



Ozone Zonal Mean Curtains 
July 11, 2006 

A
IR

S 
V5

 

O
M

I-L
iu

 

M
LS

 

H
IR

D
LE

S 

TE
S 

A
IR

S 
V6

 



•  The zonal mean O3 integrated into two vertical columns: 10-50hPa (top panel) and 
50-210hPa (bottom panel) averaged from June – Aug., 2006 for AIRS (red-V6, dash-V5), 
TES (cyan), OMI L2 (purple), OMI Liu (yellow), MLS (blue), and HIRDLES (green). 
•  AIRS O3 mainly differs over top half of the stratosphere. 

Integrated Zonal Mean O3 Columns (DU)  
in the UTLS Region 

50-210hPa 10-50hPa 



•  Zonal mean climatology is used. 

•  Not affecting vertical regions where 
the measurement signals are strong. 

•  Zonal mean FG does cause 
striping where measurement signals 
are weak.  



Summary and Future Work 

•  Using dynamic CO fields, zonal‐mean or 3D, shows 
more realisZc values especially in the lower 
troposphere in the NH, and in the SH. 

•  Challenges remain (striping with zonal mean and 
boundary info with 3D). 

•  ValidaZon and tesZng for AIRS V6 CO and O3 will 
conZnue with more complete collecZons of in situ 
measurements 

•  Pursue AIRS science team consensus on V6 CO  


